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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] 

This invention relates to the constituent which has an immunostimulatory 
action which uses as the main ingredients the oligosaccharide which consists of 
constituent sugar which makes mannose a subject, the ingesta using the 
constituent, and feed. 
[0002] 

[Description of the Prior Art] 

Immunity is one of the biophylaxis mechanisms for protecting the body from 
many things, such as a cancer cell made not only in the microorganism which 
has invaded from the external world, a virus, and a hazardous chemical 
substance but in the body, and maintaining a healthy state. It is important from 
a viewpoint of preventive medicine to activate an immune ftinction and to 
maintain the healthy body. A lifestyle-related disease, cancer, etc. have been a 
problem especially toward the aging society, and in order to prevent these 
illnesses beforehand "a meal and health", it has an interest. Therefore, search 
of an immunity activator and research on the operation mechanism are done out 
of various foodstuffs. And although various kinds of health supplements are 
developed and sold, it has not resulted in development of the eating-and- 
drinking article which can activate immunity easily and economically with 
everyday eating habits. 
[0003] 

This invention relates also to effective use of untapped natural resources. As 
for the coffee extracted residue, the most has been conventionally processed as 
incineration or indusfrial waste. Although recent years come and coffee 
extraction residue has come to be used as compost stock or an activated carbon 
raw material, it cannot say that they are enou^ from a viewpoint of the 
intensive use of untapped natural resources, but it has become an important 
problem to establish the method of the intensive use of the further coffee 
extraction residue. 
[0004] 

[Problem(s) to be Solved by the Invention] 

An object of this invention is to provide the economical and simple mgesta 
which were moreover excellent in the immunostimulating effect, without being 
accompanied by developing the constituent which has an immunostimulatory 
action, and large change of the usual eating-habits custom. 
[0005] 

[Means for Solving the Problem] 



-1- 



A result of wholeheartedly examination in order that this invention persons 
. may solve these technical problems [ like ], Mannan to a food material and the 
Lord who contain mostly from coffee-grounds hydrolyzate. An 
immunostimulating effect is found out to oligosaccharide in which at least one 
sort of monosaccharide like MANNO oligosaccharide of the degrees of 
polymerization 1 thru/or 10 with little content of sugar residue other than 
mannose residue or mannose, glucose, and galactose carried out 1 thru/or 
mannose which carried out 10 molecular binding with a subject into a sugar 
chain, It came to complete this invention. Content of sugar residue other than 
mannose residue found out that a scope of foodstuffs could be extended by 
leaps and bounds by obtaining MANNO oligosaccharide of few degrees of 
polymerization 1 thru/or 10 in color-free and a sugar chain of an anacidity. 
This invention, Mannose. A monosaccharide made into a subject is related 
with a constituent which has an immunostimulatory action using as the main 
ingredients oligosaccharide to which at least one sort of monosaccharide like 1 
thru/or oligosaccharide which carried out 1 0 molecular binding or mannose, 
glucose, and galactose made a subject 1 thru/or mannose which carried out 10 
molecular binding. The constituent concerned means a constituent which uses 
as the main ingredients two or more sorts of oligosaccharide as which a 
monosaccharide which made mannose or marmose a subject was chosen 2 
thru/or a single compound which carried out 10 molecular binding, or from 
them. 

In a constituent of this invention, it is desirable that it is a constituent which has 
an immunostimulatory action containing two or more sorts of compounds in 
which mannose was chosen from 1 thru/or a single compound which carried 
out 10 molecular binding, or them. 
[0006] 

The total solid content is received in a constituent of this invention, 60% of the 
weight or more of a thing has a preferred sum total content ratio of 
oligosaccharide in which at least one sort of monosaccharide [ like 1 thru/or 

oligosaccharide which carried out 1 0 molecular binding or marmose, glucose, 
and galactose ] whose monosaccharide which makes mannose a subject is made 
a subject 1 thru/or mannose which carried out 10 molecular binding, 80% of the 
weight or more of a thing is still more preferred. 
[0007] 

In sugar composition of a constituent in this inveiition, that whose rate of 
marmose residue is 80 % of the weight or more still more preferably 70% of the 
weight or more is desirable. Unless it fills a rate of mannose residue to 70%, 
while an effect cannot expect greatly, a degree of sweetness is also in a 
tendency for width of increase application to narrow. As constituent sugar, in 
addition to mannose, although based also on a starting material to hydrolyze. 
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glucose, galactose, etc. are contained, but it is also removable if needed. About 
a mannose content of isolation in a constituent, what was stopped to 50% or 
less is desirable. When it exceeds 50 % of the weight, it is in a tendency to 
receive restrictions in the range of application for bitter taste of mannose origin. 
As for oligosaccharide which made mannose a subject, it is preferred that 
mannose is 2 thru/or the oligosaccharide which carried out 6 molecular 
binding. 

In this invention, a constituent which has an immunostimulatory action which 
uses as the main ingredients mannose obtained by carrying out hydrolysis 
treatment of the mannan is preferred. It is preferred that the mannan concerned 
is what is obtained from coffee beans and/or coffee extraction residue. 
In this invention, a constituent which has an immunostimulatory action which 
uses as the main ingredients mannose obtmned by carrying out hydrolysis 
treatment of the coffee extraction residue is preferred. 
This invention relates also to ingesta and feed containing a constituent 
concerning this invention explained above. A constituent concerning this 
invention can be used in broad fields, such as ingesta and not only feed but 
cosmetics, drugs, etc. A constituent of this invention demonstrates an 
immunostimulating effect, when people take in from a mouth as ingesta. 
A copra meal in which a constituent of this invention is obtained, for example 
from a coconut coconut. The department vegetation HuacraPahn from Fouque 
and South Africa of a coconut, Chinese yam mannan. From yam maiman, 
acidolysis after extracting mannan, heating-at-high-temperature hydrolysis. It 
processes by one sort or two sorts or more of methods chosen from enzymatic 
hydrolysis and microbial fermentation, A sugar mixture and/or a konnyaku 
potato which were refined by methods, such as activated carbon treatment, 
adsorption resin processing, ion exchange resin treatment, and ion-exchange 
membrane processing, Glucomannan, locust bean gum which are contained in a 
lily, a narcissus, a cluster amaryllis, etc., Galactomannan contained in guar gum 
etc. Acidolysis, heating-at-high-temperature hydrolysis. It may process by one 
sort or two sorts or more of methods chosen from enzymatic hydrolysis and 
microbial fermentation, separation refmement may be carried out by methods, 
such as activated carbon treatment, adsorption resin processing, ion exchange 
resin treatment, and ion-exchange membrane processing, and a ratio of 
mannose may be raised as constituent sugar. 

Raw coffee beans or roasted coffee beans Acidolysis, heating-at-high- 
temperature hydrolysiSj It can obtain by processing by one sort or two sorts or 
more of methods chosen from enzymatic hydrolysis and microbial 
fermentation, and refining by methods, such as activated carbon treatment, 
adsorption resin processing, ion exchange resin freatment, and ion-exchange 
membrane processing. 
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Coffee extraction residue Or acidolysis, heating-at-high-temperature 
hydrolysis, enzymatic hydrolysis. It can obtain by refining solution which 
carried out solubilization treatment by one sort or two sorts or more of methods 
chosen from microbial fermentation by methods, such as activated carbon 
treatment, adsorption resin processing, ion exchange resin treatment, and ion- 
exchange membrane processing. 

Generally, if an extractor for commerce extracts roast grinding coffee, 
galactose which is a side chain of galactomarman contained in roast coffee in 
that case will solubilize, or arabinogalactan will solubilize by hydrolysis. 
Therefore, in coffee extraction residue, mannan is abundant, and it is presumed 
that straight chain structure is moreover taken. On the other hand, although 
cellulose remains as residue that it is hard to be decomposed, oligosaccharide 
which makes mannose a subject can be obtained by choosing suitably 
conditions which hydrolyze mannan specifically without disassembling 
cellulose. 

If extracted in usual fluid coffee or an instant coffee manufacturing process, if 
coffee extraction residue used in this invention is extraction under application 
of pressure, and even if it is a thing of what kind of the origin and a process, it 
can be used under ordinary pressure. 

Although a constituent prepared so that acid md/ot heat might hydrolyze coffee 
extraction residue and oligosaccharide might be included in a high grade can 
also be used for fluid coffee, instant coffee, etc., adding to them as it is, A 
direction which added what carried out purification treatment, such as 
decolorization, deodorization, and deoxidation, with activated carbon, ion- 
exchange resin, a solvent, etc. if needed can provide an original taste of coffee, 
and richer coffee of a scent. 
[0008] 

It can also use, after carrying out fractionation to MANNO oligosaccharide 
which has a specific degree of polymerization with column chromatography 
etc. 

Although a typical method of manufacturing a constituent in which 
monosaccharide which uses mannose as the main ingredients from coffee 
extraction residue contains 1 thru/or oligosaccharide which carried out 1 0 
molecular binding is described in this invention below, it is not necessarily 
limited to the following processes. 

As a method of decomposing coffee extraction residue, a method of 
hydrolyzing according to acid and/or an elevated temperature, a method of 
decomposing with an enzyme, and a method of decomposing by microbial 
fermentation are mentioned. It is indicated by JP,61-96947,A, JP,2-200147,A, 
etc. as a method of hydrolyzing according to acid and/or an elevated 
temperature. In a reaction vessel for coffee extraction residue which comes out 
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in a coffee multistage type extraction system for commerce, an acid catalyst 
can be added, and it can also hydrolyze, and can obtain also by carrying out 
short time processing and hydrolyzing at an elevated temperature, without 
adding an acid catalyst. Although it is convenient to use a pipe form plug flow 
reactor, if it has turned to making a short time react by relatively high 
temperature, a good result will be obtained no matter what reactor it may use. 
By making reaction time and reaction temperature adjust, solubilize and 
hydrolyze, marman of DP 10 thru/or 40 is decomposed into MANNO 
oligosaccharide of DPI thru/or 10, it separates from coffee residue after that, 
and MANNO oligosaccharide is obtained. 

A term of "marman" means a polysaccharide which consists of d-mannose 
widely. Monosaccharide d-mannose is aldohexose and a configuration of a 
hydroxyl group combined with carbon which adjoins a carboxyl group in d- 
glucose is reverse, "Oligosaccharide" means polymer with comparatively few 
monosaccharides. In particular, in this specification, the nimiber of 
monosaccharides puts polymer which is ten or less. Although mannose is made 
into oligosaccharide of DPI for convenience, if it says strictly, oligosaccharide 
will put what consists of two or more monosaccharides. 
A "degree of polymerization" or "DP" means the number of monosaccharides 
which constitute oligosaccharide. Therefore, since a degree of polymerization 
of MANNO oligosaccharide by which mannose is constituted from four 
monosaccharides, for example is 4, it is indicated to be DP4. 
[0009] 

"Coffee extraction residue" means what is called coffee grounds after solvents, 
such as water, extract roast grinding coffee, for example under an ambient 
condition or a pressurizing condition. What is necessary is to make coffee 
extraction residue suspended to an aquosity medium for example, and just to 
make it suspended as a method of decomposing with an en2yme, adding and 
agitating commercial cellulase, hemicellulase, etc. here. What is necessary is 
for there to be no problem in particular and just to choose suitably by the 
optimal action of an enzyme to be used, temperature, conditions, and other 
factors, if it is quantity, temperature, and conditions of being used for the usual 
enzyme reaction, as conditions for quantity of an enzyme, temperature made to 
act, and others. 

What is necessary is to carry out inoculation of the microorganism which 
produces cellulase, hemicellulase, etc. as a method of decomposing by 
microbial fermentation to coffee extraction residue which made an aquosity 
medium suspended for example, and just to make it cultivate. What is 
necessary is just to choose culture conditions suitably by a microorganism 
which a microorganism to be used produces an enzyme which decomposes 
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mannan in coffee extraction residue, such as bacteria and basidiomycetes, 

****s it, and is used. 

[0010] 

Reaction mixture containing a constituent in which monosaccharide which 
makes a subject mannose obtained by an above-mentioned method contains 1 
thru/or oligosaccharide which carried out 10 molecular binding refines if 
needed. As a purification method, decolorization and deodorization are 
performed with bone charcoal, activated carbon, the carbonic acid **** 
method, adsorption resin, the magnesia method, a solvent extraction process, 
etc., and demineralization and deoxidation are performed by ion-exchange 
resin, an ion-exchange membrane, an electrodialysis, etc. As combination and 
refining conditions for a purification method, mannose should just choose 
suitably according to quantity of coloring matter in reaction mixture containing 
1 thru/or MANNO oligosaccharide which carried out 10 molecular binding, a 
salt, acid, etc., and other factors. 
[0011] 

[Function and Effect(s) of the Invention] 

Thus, the constituent in which the monosaccharide which makes a subject the 
obtained mannose contains 1 thru/or the oligosaccharide which carried out 1 0 
molecular binding ("MANNO oligosaccharide" hereafter) or it is only called 
"MOS". ****-- although it did not have the operation which carries out 
blastogenesis of the lymphocyte and induces division, the operation which 
carries out promotion enhancement of the division of a lymphocyte was 
accepted. 

Since the operation which carries out promotion enhancement of the division 
which takes place by stimulus of PHA which works to a T lymphocyte was 
larger than the division which takes place by stimulus of LPS which MOS 
which is a constituent concerning this invention commits to a B lymphocyte, it 
can be said that MOS acts to activation of a T lymphocyte strongly. 
[0012] 

A B lymphocyte divides and specializes by antigen stimulus, serves as an 
antibody forming cell, and participates in a humoral immunity system. On the 
other hand, in response to an antigen stimulus, a T lymphocyte turns into a 
sensitized lymphocyte, serves as a helper cell, it not only participates in a 
cellular immunity system, but it commits division and differentiation to 
differentiation growth of a B lymphocyte, and participates also in a humoral 
immunity system. 

When a lymphocyte received an antigen stimulus, since MOS activated the T 
lymphocyte which has the operation which promotes lymphocyte division and 
growth and which participates in humoral nature and cellular immunity 
especially, it found out having an immunostimulatory action. 
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Next, an example explains this invention concretely. 
Example 1 

Preparation of MANNO oligosaccharide 

In order to make coffee extraction residue easy to send to a reactor, it ground 
first and particle diameter was about 1 mm. Subsequently, the slurry which 
consists of water whose total solids concentration is about 14 % of the weight, 
and a grinding thing was prepared, and it heat-treated in a 4-m heat plug flow 
reactor. Pumping was carried out to the plug flow reactor with high-pressure 
steam at speed [ / in holding time 8 minutes ], and it maintained at about 210 ** 
using the 6.35 mmphi orifice. Then, the reaction was sudden-**(ed) by 
spouting under atmospheric pressure. The made slurry was filtered and the 
liquid containing soluble solid content was separated from insoluble solid 
matter. After decolorizing this soluble solid content content liquid with 
activated carbon and adsorption resin and desalting with ion-exchange resin 
further, it condensed and dried and MANNO oligosaccharide was obtained 
with 14% of yield. 
[0013] 

Thus, DP distribution of the constituent which has the obtained 
immunostimulatory action, By for example, 1; 2.4% of DP, 2; 26.6% of DP, 3; 
20.2% of DP, 4; 17.8% of DP, 5; 10.9% of DP, 6; 8.9% of DP, 7; 6.0% of DP, 
8; 3.6% of DP, 9; 1.9% of DP, and 10; 1.7% of DP. Although the content of 
the mannose residue in a sugar chain is 90%, the content of the mannose 
residue in DP distribution and a sugar chain can take various values according 
to a hydrolysis condition. As DPI of oligosaccharide, as DP2 mannose etc. 
MANNO biose etc.. If MANNO triose etc. are set to DP4 as DP3, 
MANNOTETORAOSU etc., If are referred to as DPS, and 
MANNOPENTAOSU etc. are made into MANNO hexa OSU etc. as DP6 and 
MANNO heptaose etc. are set to DP8 as DP7, as DP9, such as 
MANNOOKUTAOSU, MANNO nona OSU etc. are MANNO deca OSU etc. 
as DPIO, and a bond form is beta-1 and 4 combination. Thus, the following 
immunity activation experiments were conducted using the obtained MANNO 
oligosaccharide. 
Preparation of test liquid 

Oligosaccharide carried out stage dilution using RPMI-6410 culture medium 
which contains PCS 10%. Namely, lO^', 10"^ 10"^ lO"'*, and a 10"Vml 
solution were prepared by using as an undiluted solution what prepared the 
above-mentioned MANNO oligosaccharide to 0.5g [/ml ] concentration by 
RPMI-6410 culture medium (FBS contains 10%). 
Preparation of mouse splenic-cells suspension 

Preliminary breeding of the BALC/c system male mouse 5-week old [ after the 
birth ] was carried out for one week, and two animals the abnormalities in the 
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period were not accepted to be were used for the exam. In the rearing room of 
room temperature [ of 21 thru/or 25 ** ], 40 thru/or 75% of humidity, about 15 
air change rate [/o'clock ], and light-and-darkness cycle 12 hours, it 
accommodated 1 thru/or 2 animals at a time in the cage made from TPX, and as 
a pellet (CE-2 by CLEA Japan, Inc.), and drinking water, tap water was made 
to take in freely and they bred it. 

The spleen which slaughtered two mice by cervical dislocation and extracted 
them was individually moved to the petri dish into which 3 ml of RPMI-1640 
culture media (made by Biowhittaker) were put, and the cell was isolated using 
the frothed portion of slide glass, cell sap -- DISUPO ~ sable ~ after collecting 
to the syringe and neglecting it for a while, it moved to the centrifligation tube 
through the stainless mesh, and centrifugal separation was performed for 5 
minutes at about 300xg and 4 **. And after adding RPMI-1640 [ 2-ml ] to 
dregs with Pasteur pipette and agitating enough except for supernatant liquid, it 
centriftjiged on the conditions again. This operation was repeated twice. After 
the last end of centrifiigal separation, supernatant liquid was discarded, RPMI- 
1640 [ 2-ml ] (10%FBS content) was added to dregs, and it was considered as 
the suspended cell. The cell number was measured using the corpuscle 
measurement board, and concentration was prepared to 2x10 ^/ml. 
Blastoid transformation 

It added RPMI-1640, PHA or LPS 0.5mg [/ml ], and three rows of PHAs or 
LPS of Img/ml at a time to the plate 96 hole microtiter plate every [ lOmicro / 1 
] from the left. lOmicroeach 1 addition of the stage diluent (0.5, 10"', 10"^, 10"^ 
and lO-'^g/ml) of MOS was left 3 row done [ RPMI-1640 (10%FBS content) 
and ] at the left 2 row of the plate. And the suspended cell was added every [ 
200micro / 1 ] in all the [ left 1 row ] sequences, and 200microl addition of 
RPMI-1640 (10%FBS content) was left 1 row done as blank. This plate was 
cultivated under 37 ** and 5%C02envu-onment. Bromodeoxyuridine (BrdU) 
was added after 65-hour culture, and also it cultivated for 4 hours. And it is the 
bottom in fixed quantity by an enzyme immune antibody method about the 
quantity of BrdU incorporated into DNA. 

The influence of MOS to the blastogenesis of the mouse lymphocyte by PHA 
and LPS was shown in the table. 

When PHA or LPS was not added and 0.005mg/ml - 25mg/ml of MOSs were 
added, growth of the mouse lymphocyte was not accepted. Therefore, it turned 
out that it does not have the operation which carries out blastogenesis of the 
lymphocyte to MOS, and induces division. 

In two examples, lymphocyte division potentiation was accepted in the range 
with an MOS last concentration of 0.005mg/ml - 0.5mg/ml among two 
examples at the time of the PHA last concenfration of 0.025mg/ml, and 
0.05mg/ml. 
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In one example, division potentiation was accepted in the range with an MOS 
last concentration of 0.005mg/ml - 0.05mg/ml among two examples at the time 
of the LPS last concentration of 0.025mg/ml. In one example, lymphocyte 
division potentiation was accepted by the MOS last concentration of 
0.005mg/ml among two examples at the time of the LPS last concentration of 
0.05mg/ml. 
[0014] 
[Table 1] 
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[0015] 

Although the difference was observed in reactivity by mitogen concentration or 
individual difference, the potentiation to lymphocyte transformation was 
observed in MANNO oligosaccharide. As for this potentiation, the PHA was 
clearly accepted rather than LPS. It was thought that MANNO oligosaccharide 
acted to activation of a T lymphocyte strongly. 
Example 2 

A manufacturing method of a coffee mix 

0.5 g of MANNO oligosaccharide adjusted in Example 1 was mixed with the 
instant coffee 2.0g, and the coffee mix was prepared. This mix was melted 
with 140 ml of hot water, as a result of carrying out organic-functions 
evaluation, moreover, the taste of conventional instant coffee was maintained 
enough, and it was thicker, and tasted, and it was a deep coffee drink. An 
immunostimulating effect can be expected without changing everyday eating 
habits. 
[Claim(s)] 
[Claim 1] 

A constituent which has an immunostimulatory action, wherein a 
monosaccharide which made mannose a subject uses as the main ingredients 
oligosaccharide to which at least one sort of monosaccharide like 1 thru/or 
oligosaccharide which csuried out 10 molecular binding or mannose, glucose. 
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and galactose made a subject 1 thru/or matmose which carried out 10 molecular 

binding. 

[Claim 2] 

As opposed to the total solid content, The constituent according to claim 1 
whose content ratio of oligosaccharide in which at least one sort of 
monosaccharide [ like 1 thru/or oligosaccharide which carried out 10 molecular 
binding or mannose, glucose, and galactose ] whose monosaccharide which 
makes mannose a subject is made a subject 1 thru/or mannose which carried 
out 10 molecular binding is 60 % of the weight or more. 
[Claim 3] 

The constituent according to any one of claims 1 to 2 whose rate of mannose 
residue is 70 % of the weight or more in sugar composition. 
[Claim 4] 

The constituent according to any one of claims 1 to 2, wherein oligosaccharide 
which made mannose a subject is one or more sorts as which mannose was 
chosen from 2 thru/or oligosaccharide which carried out 6 molecular binding. 

[Claim 5] 

A constituent obtained when the constituent according to any one of claims I to 
4 carries out hydrolysis treatment of the mannan. 
[Claim 6] 

The constituent according to any one of claims 1 to 5 which is that by which 
mannan of the preceding clause is obtained from coffee beans and/or coffee 
extraction residue. 
[Claim 7] 

Ingesta or feed containing the constituent according to any one of claims 1 to 
6. 



-10- 



